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(54) [Title of the Invention] Adapter for ultrasonic diagnostic 
device and ultrasonic diagnostic device 

(57) [Abstract] 

[Problem] The present invention provides an adapter for an 
ultrasonic diagnostic device and an ultrasonic diagnostic 
device in which, when an ultrasonic probe is connected to an 
ultrasonic diagnostic device main unit, the type of ultrasonic 
probe is more reliably identified on the basis of the probe ID 
of the ultrasonic probe and the electrical state of the 
characteristic signal line, whereby it is possible to prevent 
damage to the ultrasonic probe and to prevent the patient from 
receiving an electric shock. 

[Resolving Means] When an ultrasonic probe 20 is connected to 
an ultrasonic diagnostic device main unit 40 using an adapter 

30 for an ultrasonic diagnostic device, the probe ID of the 
ultrasonic probe 20 is detected from the electrical state of a 
probe ID generator 21 in a probe ID identification part 31. 
Characteristics of the ultrasonic probe 20 are detected from 
the electrical state of a characteristic signal line part 22 in 
a probe characteristic detector 32 . If the characteristics of 
the probe ID and the ultrasonic probe do not match, a 
transceiver 44 is not actuated by means of a controller 43. 

31 probe ID identification part 

32 probe characteristic detector 
41 probe ID identification part 

43 controller 

44 transceiver 
46 display part 
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[Scope of the Patent Claims] 

[Claim 1] An adapter for an ultrasonic diagnostic device for 
connecting an ultrasonic probe which sends and receives 
ultrasonic waves to/ from a subject being examined to an 
ultrasonic diagnostic device main unit, 

said adapter for an ultrasonic diagnostic device being provided 
with: 

detection means for detecting characteristics of the 
abovementioned ultrasonic probe from the electrical state of a 
characteristic signal line of the abovementioned ultrasonic 
probe ; 

identification means for detecting the probe ID of the 
abovementioned ultrasonic probe to identify the type of the 
abovementioned ultrasonic probe, and outputting said 
identification result to the abovementioned ultrasonic 
diagnostic device main unit; 

collation means for collating the detection results of the 
abovementioned detection means and the identification results 
of the abovementioned identification means; and 

output means for outputting to the abovementioned ultrasonic 
diagnostic device main unit the probe ID detected by the 
abovementioned identification means on the basis of the 
collation results of the abovementioned collation means. 

[Claim 2] The adapter for an ultrasonic diagnostic device as 
claimed in claim 1, wherein the abovementioned output means 
output the probe ID to the abovementioned ultrasonic diagnostic 
device main unit only when the detection results of the 
abovementioned detection means and the identification results 
of the abovementioned identification means are matched in the 
abovementioned collation means. 

[Claim 3] An ultrasonic diagnostic device in which an 
ultrasonic probe for sending and receiving ultrasonic waves 
to/from a subject being examined is connected to an ultrasonic 
diagnostic device main unit by means of an adapter for an 
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ultrasonic diagnostic device, wherein the abovementioned 
adapter for an ultrasonic diagnostic device is provided with: 
detection means for detecting characteristics of the 
abovementioned ultrasonic probe from the electrical state of a 
characteristic signal line of the abovementioned ultrasonic 
probe ; 

identification means for detecting the probe ID of the 
abovementioned ultrasonic probe to identify the type of the 
abovementioned ultrasonic probe, and outputting said 
identification result to the abovementioned ultrasonic 
diagnostic device main unit; 

collation means for collating the detection results of the 
abovementioned detection means and the identification results 
of the abovementioned identification means; and 

output means for outputting to the abovementioned ultrasonic 
diagnostic device main unit the probe ID detected by the 
abovementioned identification means on the basis of the 
collation results of the abovementioned collation means. 

[Claim 4] The ultrasonic diagnostic device as claimed in claim 
3, wherein the abovementioned output means output the probe ID 
to the abovementioned ultrasonic diagnostic device main unit 
only when the detection results of the abovementioned detection 
means and the identification results of the abovementioned 
identification means are matched in the abovementioned 
collation means. 

[Claim 5] An ultrasonic diagnostic device in which an 
ultrasonic probe for sending and receiving ultrasonic waves 
to/from a subject being examined is connected to an ultrasonic 
diagnostic device main unit by means of an adapter for an 
ultrasonic diagnostic device, wherein the abovementioned 
adapter for an ultrasonic diagnostic device is provided with: 
detection means for detecting characteristics of the 
abovementioned ultrasonic probe from the electrical state of a 
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characteristic signal line of the abovementioned ultrasonic 
probe ; 

first identification means for detecting the probe ID of the 
abovementioned ultrasonic probe to identify the type of the 
abovementioned ultrasonic probe, and outputting said 
identification result to the abovementioned ultrasonic 
diagnostic device main unit; 

first collation means for collating the detection results of 
the abovementioned detection means and the identification 
results of the abovementioned first identification means; and 
output means for outputting to the abovementioned ultrasonic 
diagnostic device main unit the probe ID detected by the 
abovementioned first identification means on the basis of the 
collation results of the abovementioned first collation means; 
and 

the abovementioned ultrasonic diagnostic device main unit is 
provided with: 

second identification means for identifying the type of the 
abovementioned ultrasonic probe from the probe ID output from 
the abovementioned output means; 

second collation means for collating the identification results 
of the abovementioned first identification means and the 
identification results of the abovementioned second 
identification means; and 

control means for effecting control to drive the abovementioned 
ultrasonic probe on the basis of the collated results from the 
abovementioned second collation means. 

[Claim 6] The ultrasonic diagnostic device as claimed in claim 
5, wherein the abovementioned output means output the probe ID 
to the abovementioned ultrasonic diagnostic device main unit 
only when the detection results of the abovementioned detection 
means and the identification results of the abovementioned 
first identification means are matched in the abovementioned 
first collation means. 



PACE 6/51 • RCVD AT 8/7/2008 1:44:55 PM [Eastern DayOflht Time] * 6VR:USPTO-EFXRF<5J9 * DNI8:2738300 * CS©:650 694 5817 * DURATION <mm-ss):1 1-40 



650 694 5817 



slemans mv 



09:53:03 a.m. 08-07-2008 



9/51 



2003P18809US - 6 - 

JP1999-299781 

[Claim 7] The ultrasonic diagnostic device as claimed in claim 
5, wherein the abovementioned control means stop the drive 
control of the abovementioned ultrasonic probe when the 
identification results of the abovementioned first 
identification means and the identification results of the 
abovementioned second identification means are not matched in 
the abovementioned second collation means. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to an adapter for an ultrasonic diagnostic device for 
connecting an ultrasonic probe which sends and receives 
ultrasonic waves to/from a subject being examined such as a 
patient to an ultrasonic diagnostic device main unit, and it 
also relates to the ultrasonic diagnostic device. 

[0002] 

[Prior Art] Various types of ultrasonic probes have been 
hitherto developed for ultrasonic diagnostic devices, depending 
on the site of diagnosis in the subject being examined, such as 
a patient, and the application. 

[0003] Ultrasonic probes are basically configured by a probe 
head in which a plurality of ultrasonic oscillators are 
arrayed, and a cable which is connected to said probe head, 
with a connector comprising a prescribed number of pins being 
provided at the end part of said cable. The ultrasonic probe 
can be detached from the ultrasonic diagnostic device main unit 
by means of said connector, and this makes it possible to 
easily replace the ultrasonic probe. 

[0004] However, the shape of the connector and the number of 
pins varies depending on the type of ultrasonic probe, and 
therefore it is not always possible for the ultrasonic probe to 
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be connected to the ultrasonic diagnostic device main unit via 
the connector, depending on the ultrasonic diagnostic device. 

[0005] When ultrasonic probes for which there are different 
connector shapes and different numbers of pins are connected to 
an ultrasonic diagnostic device main unit, a send/receive 
signal line for applying oscillating pulse signals to the 
ultrasonic oscillators inside the ultrasonic probe from the 
ultrasonic diagnostic device main unit and for receiving the 
echo signals from the ultrasonic oscillators inside the 
ultrasonic probe at the ultrasonic diagnostic device main unit, 
and a probe ID line for sending the probe identification number 
(probe ID) representing the type of ultrasonic probe to the 
ultrasonic diagnostic device main unit from the ultrasonic 
probe need to be electrically connected between the ultrasonic 
probe and the ultrasonic diagnostic device main unit. It is 
therefore necessary to use an adapter for an ultrasonic 
diagnostic device which has two connectors which can be 
respectively connected to the ultrasonic probe side and the 
ultrasonic diagnostic device main unit side. 

[0006] 

[Problems to be Resolved by the Invention] There are various 
drive systems for ultrasonic probes depending on type, but the 
drive system is switched on the basis of signals of a number of 
bits which show the probe ID. That is to say, the type of 
ultrasonic probe which is connected at the ultrasonic 
diagnostic device by way of a connector is determined on the 
basis of the probe ID which is allocated to the ultrasonic 
probe, and the ultrasonic probe is driven using the appropriate 
system from the result determined. 

[0007] The ultrasonic oscillators are normally allocated to a 
smaller number of ultrasonic oscillator pins than the number of 
pins which the connector has, and a probe ID is allocated to 
probe ID pins other than the ultrasonic oscillator pins. 
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[0008] A plurality of probe ID lines which are connected to the 
probe ID pins of the connector are respectively electrically 
open or connected to ground inside the ultrasonic probe, and 
therefore the probe ID is expressed as a combined pattern of 
high or low (H or L) which is obtained by pulling up to either 
of two electrical states, namely open or grounded, for each 
probe ID line inside the ultrasonic diagnostic device main unit 
when the ultrasonic probe is connected. Consequently, if there 
is a contact failure with the connector when the ultrasonic 
probe is connected, there is a possibility of a probe ID line 
being mistakenly identified as H even if it is actually L . 

[0009] Because of this, the type of ultrasonic probe connected 
to the ultrasonic diagnostic device main unit may be mistakenly 
identified, and the ultrasonic probe may be driven by the wrong 
drive system. Consequently, the ultrasonic probe may be 
damaged, and the patient may be harmed by an electric shock or 
the like, as will be described later. 

[0010] Figure 1 is a circuit diagram showing an exemplary 
characteristic signal line for various types of ultrasonic 
probe . 

[0011] For example, as shown in Figure 1(a), in the case where 
a resonance probe having a configuration in which a resonance 
coil 2 is connected in parallel with an ultrasonic oscillator 1 
is mistakenly driven as a non-resonance probe which is not 
provided with a resonance coil 2, the pulse voltage of the 
drive pulse signals for driving the ultrasonic oscillator of 
the non-resonance probe is higher compared with when a 
resonance probe is driven, and therefore a higher voltage than 
is needed is applied to the resonance coil 2, as a result of 
which the resonance coil 2 becomes burnt out. 
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[0012] Furthermore, as shown in Figure 1(b), for example, in 
the case where a probe with an impedance converter having a 
configuration in which an impedance converter 3 is connected in 
series with an ultrasonic oscillator 1 is mistakenly identified 
as a probe which is not provided with an impedance converter 3 
and driven without a bias (without actuating the impedance 
converter 3), the impedance converter 3 becomes damaged. 

[0013] Furthermore, as shown in Figure 1(c), for example, with 
a multi-plane transesophageal (TEE) probe, provision is made 
for a potentiometer 4 in order to detect the angle of rotation 
of the ultrasonic oscillator, and the potentiometer 4 is 
allocated to the same connector pin as the connector pin which 
is allocated to the oscillator probe etc. as described above. 
Consequently, in the case where a multi-plane transesophageal 
(TEE) probe is mistakenly driven as a normal electronic probe 
which is not provided with a potentiometer 4, a high voltage is 
applied to the potentiometer 4, which damages the potentiometer 
4. 

[0014] Furthermore, as shown in Figure 1(d), for example, with 
an annular probe, an ultrasonic oscillator is rotated by a 
motor (M) 5 to carry out a scan, but, like a multi-plane 
transesophageal probe, the motor 5 is allocated to the same 
connector pin as the connector pin which is allocated to the 
oscillator in a non-resonance probe or the like. Consequently, 
in the case where the annular probe is mistakenly driven as a 
normal electronic probe which is not provided with a motor 5, a 
high voltage is applied to the motor 5 and the motor 5 is 
damaged . 

[0015] The present invention has been devised in view of the 
situation described above, and the aim of the present invention 
is to provide an adapter for an ultrasonic diagnostic device 
and an ultrasonic diagnostic device in which, when ultrasonic 
probes having different shaped connectors and a different 
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number of pins are connected to an ultrasonic diagnostic device 
main unit, the type of ultrasonic probe which is connected is 
identified on the basis of the probe ID allocated to the 
ultrasonic probe and the electrical state of the characteristic 
signal line unique to the ultrasonic probe, whereby it is 
possible to reduce the rate of misidentif ication of the type of 
ultrasonic probe and to prevent damage to the ultrasonic probe 
caused by an incorrect drive system and to prevent the patient 
from receiving an electric shock. 

[0016] 

[Means of Resolving the Problems] In order to resolve the 
problems described above, the adapter for an ultrasonic 
diagnostic device of the invention claimed in claim 1 is an 
adapter for an ultrasonic diagnostic device for connecting an 
ultrasonic probe which sends and receives ultrasonic waves 
to /from a subject being examined to an ultrasonic diagnostic 
device main unit, said adapter for an ultrasonic diagnostic 
device being provided with: detection means for detecting 
characteristics of the abovementioned ultrasonic probe from the 
electrical state of a characteristic signal line of the 
abovementioned ultrasonic probe; identification means for 
detecting the probe ID of the abovementioned ultrasonic probe 
to identify the type of the abovementioned ultrasonic probe, 
and outputting said identification result to the abovementioned 
ultrasonic diagnostic device main unit; collation means for 
collating the detection results of the abovementioned detection 
means and the identification results of the abovementioned 
identification means; and output means for outputting to the 
abovementioned ultrasonic diagnostic device main unit the probe 
ID detected by the abovementioned identification means on the 
basis of the collation results of the abovementioned collation 
means. 

[0017] The invention claimed in claim 2 is the adapter for an 
ultrasonic diagnostic device of the invention as claimed in 
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claim 1 above, wherein the abovementioned output means output 
the probe ID to the abovementioned ultrasonic diagnostic device 
main unit only when the detection results of the abovementioned 
detection means and the identification results of the 
abovementioned identification means are matched in the 
abovementioned collation means. 

[0018] In order to resolve the problems described above, the 
ultrasonic diagnostic device of the invention claimed in claim 
3 is an ultrasonic diagnostic device in which an ultrasonic 
probe for sending and receiving ultrasonic waves to/ from a 
subject being examined is connected to an ultrasonic diagnostic 
device main unit by means of an adapter for an ultrasonic 
diagnostic device, wherein the abovementioned adapter for an 
ultrasonic diagnostic device is provided with: detection means 
for detecting characteristics of the abovementioned ultrasonic 
probe from the electrical state of a characteristic signal line 
of the abovementioned ultrasonic probe; identification means 
for detecting the probe ID of the abovementioned ultrasonic 
probe to identify the type of the abovementioned ultrasonic 
probe, and outputting said identification result to the 
abovementioned ultrasonic diagnostic device main unit; 
collation means for collating the detection results of the 
abovementioned detection means and the identification results 
of the abovementioned identification means; and output means 
for outputting to the abovementioned ultrasonic diagnostic 
device main unit the probe ID detected by the abovementioned 
identification means on the basis of the collation results of 
the abovementioned collation means. 

[0019] The invention claimed in claim 4 is the ultrasonic 
diagnostic device of the invention claimed in claim 3 above, 
wherein the abovementioned output means output the probe ID to 
the abovementioned ultrasonic diagnostic device main unit only 
when the detection results of the abovementioned detection 
means and the identification results of the abovementioned 
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identification means are matched in the abovementioned 
collation means. 

[0020] In order to resolve the problems described above, the 
ultrasonic diagnostic device of the invention claimed in claim 
5 is am ultrasonic diagnostic device in which an ultrasonic 
probe for sending and receiving ultrasonic waves to/from a 
subject being examined is connected to the abovementioned 
ultrasonic diagnostic device main unit by means of an adapter 
for an ultrasonic diagnostic device, wherein the abovementioned 
adapter for an ultrasonic diagnostic device is provided with: 
detection means for detecting characteristics of the 
abovementioned ultrasonic probe from the electrical state of a 
characteristic signal line of the abovementioned ultrasonic 
probe; first identification means for detecting the probe ID of 
the abovementioned ultrasonic probe to identify the type of the 
abovementioned ultrasonic probe, and output ting said 
identification result to the abovementioned ultrasonic 
diagnostic device main unit; first collation means for 
collating the detection results of the abovementioned detection 
means and the identification results of the abovementioned 
first identification means; and output means for outputting to 
the abovementioned ultrasonic diagnostic device main unit the 
probe ID detected by the abovementioned first identification 
means on the basis of the collation results of the 
abovementioned first collation means; and the abovementioned 
ultrasonic diagnostic device main unit is provided with: second 
identification means for identifying the type of the 
abovementioned ultrasonic probe from the probe ID output from 
the abovementioned output means; second collation means for 
collating the identification results of the abovementioned 
first identification means and the identification results of 
the abovementioned second identification means; and control 
means for effecting control to drive the abovementioned 
ultrasonic probe on the basis of the collated results from the 
abovementioned second collation means. 
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[0021] The invention claimed in claim 6 is the ultrasonic 
diagnostic device of the invention claimed in claim 5 above, 
wherein the abovementioned output means output the probe ID to 
the abovementioned ultrasonic diagnostic device main unit only 
when the detection results of the abovementioned detection 
means and the identification results of the abovementioned 
first identification means are matched in the abovementioned 
first collation means. 

[0022] The invention claimed in claim 7 is the ultrasonic 
diagnostic device of the invention claimed in claim 5 above, 
wherein the abovementioned control means stop the drive control 
of the abovementioned ultrasonic probe when the identification 
results of the abovementioned first identification means and 
the identification results of the abovementioned second 
identification means are not matched in the abovementioned 
second collation means. 

[0023] [Modes of Embodiment of the Invention] Modes of 
embodiment of the present invention will be described below 
with reference to the figures. 

[0024] Figure 2 shows a state in which an ultrasonic probe is 
connected to an ultrasonic diagnostic device main unit using an 
adapter for an ultrasonic diagnostic device of a mode of 
embodiment of the present invention. In Figure 2, an adapter 30 
for an ultrasonic diagnostic device of the mode of the 
embodiment of the present invention is used to connect an 
ultrasonic probe 20 to an ultrasonic diagnostic device main 
unit 40. 

[0025] The ultrasonic probe 20 is provided with a probe ID 
generator 21 for generating probe IDs showing the type of 
ultrasonic probe 20, a characteristic signal line part 22 which 
has at least one characteristic signal line corresponding to 
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the type of ultrasonic probe 20, and a plurality of ultrasonic 
oscillators 23a, 23b, 23n for sending ultrasonic waves to a 
subject being examined such as a patient and receiving 
reflected waves from the subject being examined as echo 
signals. 

[0026] As described above, the probe ID generator 21 is 
provided with a plurality of (in this instance four) probe ID 
lines which have either of two electrical states in which they 
are open or grounded, and the unique probe ID which is 
allocated to each ultrasonic probe 20 is expressed as a 
combined pattern of high or low (H or L) corresponding to the 
electrical state of each probe ID line. 

[0027] The characteristic signal line part 22 comprises at 
least one characteristic signal line which is particular to the 
ultrasonic probe 20, and the type of ultrasonic probe 20 can be 
identified from the electrical state of said characteristic 
signal line. For example, in the case of a resonance probe, as 
shown in Figure 1(a), the characteristic signal line is 
provided with a resonance coil 2, and therefore the type of 
ultrasonic probe 20 can be identified from the electrical state 
thereof. 

[0028] The adapter 30 for an ultrasonic diagnostic device is 
provided with a probe ID identification part 31 for detecting 
the probe ID of the ultrasonic probe 20 from the electrical 
state of the probe ID line of the probe ID generator 21 to 
identify the type of ultrasonic probe 20; a probe 
characteristic detector 32 for detecting characteristics of the 
ultrasonic probe 20 from the electrical state of the 
characteristic signal line of the characteristic signal line 
part 22 of the ultrasonic probe 20; a send/receive signal line 
33 for sending /receiving drive pulse signals and echo signals 
between the ultrasonic probe 20 and the ultrasonic diagnostic 
device main unit 40; a collation part 34 for collating the 
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probe characteristic signal corresponding to the type of 
ultrasonic probe 20 identified by the probe ID identification 
part 31 with the probe characteristic signal showing the 
characteristics of the ultrasonic probe 20 detected by the 
probe characteristic detector 32; a gate part 35 for outputting 
the probe ID output from the probe ID identification part 31 in 
accordance with the signal showing the collation results of the 
collation part 34 to the ultrasonic diagnostic device main unit 
40; a probe side connector 50 which can be connected to the 
ultrasonic probe 20 side; and a device main unit side connector 
60 which can be connected to the ultrasonic diagnostic device 
main unit 40 side. 

[0029] Figure 3 shows the configuration of the probe ID 
identification part of the adapter for an ultrasonic diagnostic 
device of a mode of embodiment of the present invention. In 
Figure 3, the probe ID identification part 31 consists of: a 
power line 3 Id which is connected to a power source {not 
depicted) for applying a prescribed voltage V in order to 
detect the respective electrical states of, for example, four 
probe ID lines IDl, ID2, ID3, ID4 of the probe ID generator 21; 
resistors Rl, R2 # R3 , R4; an ID detector 31a for identifying 
the electrical states of the of the probe ID lines IDl, ID2, 
ID3, ID4 as H or L, respectively, and for making the 
identification results therefrom into a combined pattern of 0s 
and Is, for example, to detect the probe ID; and a signal 
converter 31b for generating probe characteristic signals 
corresponding to the type of ultrasonic probe 20 on the basis 
of the probe ID detected by the ID detector 31a. 

[0030] When the ultrasonic probe 20 is connected to the probe 
side connector 50 of the adapter 30 for an ultrasonic 
diagnostic device, electrical current flows via the resistors 
Rl, R2, R3, R4 by means of the voltage V in the power line 31d. 
Accordingly, the ID detector 31a detects the electrical state 
of the probe ID lines IDl, ID2, ID3, ID4 of the probe ID 



PACE 18/51 * RCVD AT 8/7/2008 1 :44:55 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/9 * DNIS: 2738300 * C SID: 6 50 604 5817 * DURATION (mm-SS): 11-40 



650694 5817 



slemans mv 



09:55:15 a.m. 08-07-2008 



19/51 



2003P18809US - 16 - 

JP1999-299781 

generator 21 to identify this as H or L . In Figure 3, the probe 
ID lines ID1 and ID3 are grounded, and the probe ID lines ID2 
and ID4 are open, and therefore, as shown in Figure 4, the 
probe ID lines ID1 and ID3 are identified as L, with the probe 
ID lines ID2 and ID4 being identified as H, and u 0101" 
constituting a combined pattern of Is and 0s, for example, is 
obtained as the probe ID. The probe ID obtained is output to 
the gate part 35. 

[0031] The signal converter 31b has a table 31c for storing the 
probe characteristic signal corresponding to the type of 
ultrasonic probe 20, and reference is made to the table 31c to 
convert the probe ID detected by the ID detector 31a to the 
corresponding probe characteristic signal, and this is output 
to the collation part 34 and the ultrasonic diagnostic device 
main unit 40. 

[0032] Figure 5 shows the configuration of the probe 
characteristic detector of the adapter for an ultrasonic 
diagnostic device of a mode of embodiment of the present 
invention. The probe characteristic detector 32 shown in Figure 
5 consists of: a power line 32a which is connected to a power 
source (not depicted) for applying a prescribed voltage V in 
order to detect the electrical state of the characteristic 
signal line 22b which is provided, for example, with a 
resonance coil 22a of the characteristic signal line part 22; a 
resistor R5; and a characteristic detector 32b for detecting 
the electrical state of the characteristic signal line 22b and 
outputting the probe characteristic signal on the basis of the 
detection result thereof. Moreover, the characteristic detector 
32b has a characteristic table 32c for storing probe 
characteristic signals showing the characteristics of the 
ultrasonic probe 20, corresponding to voltage values, for 
example. 
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[0033] When the ultrasonic probe 20 is connected to the probe 
side connector 50 of the adapter 30 for an ultrasonic 
diagnostic device, electrical current flows via the resistor R5 
by means of the voltage V in the power line 32a. Accordingly, 
the characteristic detector 32b detects the electrical state of 
the characteristic signal line 22b of the characteristic signal 
line part 22 and detects the characteristics of the ultrasonic 
probe 20. In Figure 5, the characteristic signal line 22b is 
provided with the resonance coil 22a, and the DC resistance 
thereof is virtually zero, and therefore the voltage detected 
by the characteristic detector 32b is smaller than the voltage 
V of the power line 32a. Consequently, the characteristic 
detector 32b refers to the characteristic table 32c, and 
outputs the probe characteristic signal corresponding to the 
detected voltage value to the collation part 34. 

[0034] As described above, it is possible to identify whether 
the ultrasonic probe 20 is a resonance probe or a non-resonance 
probe by detecting the absence or presence of a resonance coil. 

[0035] Moreover, other characteristics of the ultrasonic probe 
are detected in the following manner. 

[0036] For example, in the case of a probe with an impedance 
converter it is necessary to actuate the impedance converter, 
and therefore it is possible to identify whether the ultrasonic 
probe 20 which is connected is a probe with an impedance 
converter by monitoring the flow of current in a prescribed 
power line constituting the characteristic signal line. 

[0037] Furthermore, in the case of a multi-plane 
transesophageal probe, for example, provision is made for a 
potentiometer having a fixed resistance value, and therefore it 
is possible to identify whether the ultrasonic probe 20 which 
is connected is a multi -plane transesophageal probe or an 
electronic probe by detecting the electrical state of the 
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signal line (characteristic signal line) with which the 
potentiometer is provided. 

[0038] In addition, in the case of an annular probe, for 
example, provision is made for a motor for causing the rotation 
of ultrasonic oscillators, and therefore it is possible to 
detect whether the ultrasonic probe 20 is an annular probe or 
an electronic probe by detecting the absence or presence of the 
coil of the motor. 

[0039] The collation part 34 collates probe characteristic 
signals A output from the probe ID identification part 31 and 
probe characteristic signals B output from the probe 
characteristic detector 32, outputting signals showing these 
collated results to the gate part 35. 

[0040] That is to say, if the probe characteristic signals A 
and the probe characteristic signals B are matching, matching 
signals showing the match are output to the gate part 35. If, 
on the other hand, the probe characteristic signals A and the 
probe characteristic signals B are not matching, non -matching 
signals showing this lack of a match are output to the gate 
part 35, 

[0041] The gate part 35 outputs the probe IDs output from the 
probe ID identification part 31 by means of signals output from 
the collation part 34 to the ultrasonic diagnostic device main 
unit 40, by way of the device main unit side connector 60. 
Specifically, if matching signals are output from the collation 
part 34, the probe ID output from the probe ID identification 
part 31 is output to the ultrasonic diagnostic device main unit 
40 by way of the device main unit side connector 60, while if 
non-matching signals are output from the collation part 34, the 
probe ID output from the probe ID identification part 31 is not 
output to the ultrasonic diagnostic device main unit 40. 
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[0042] The ultrasonic diagnostic device main unit 40 is 
provided with a probe ID identification part 41 for detecting 
the probe ID output from the probe ID identification part 31 to 
identify the type of ultrasonic probe 20; a collation part 42 
for collating probe characteristic signals output from the 
probe ID identification part 3i and probe characteristic 
signals output from the probe ID identification part 41; a 
controller 43 for effecting control to operate the ultrasonic 
diagnostic device main unit 40; a transceiver 44 for carrying 
out processing to send drive pulse signals to the ultrasonic 
probe 20 and processing to receive echo signals therefrom by 
way of the adapter 30 for an ultrasonic diagnostic device; a 
send/receive signal line 45 for sending and receiving drive 
pulse signals and echo signals; and a display part 46 which is 
configured by a cathode ray tube (CRT) display or a liquid 
crystal display (LCD) , or the like, for displaying ultrasonic 
images etc. obtained from the echo signals. 

[0043] Figure 6 shows the configuration of the probe ID 
identification part 41 of the ultrasonic diagnostic device main 
unit of a mode of embodiment of the present invention. As shown 
in Figure 6, the probe ID identification part 41 is provided 
with a signal converter 41a which has the same function as the 
signal converter 31b of the probe ID identification part 31. 
The signal converter 41a has a table 41b for storing the probe 
characteristic signal corresponding to the type of ultrasonic 
probe 20, and reference is made to the table 41b to convert the 
probe ID output from the gate part 35 to the corresponding 
probe characteristic signal, and this is output to the 
collation part 42. 

[0044] The collation part 42 collates the probe characteristic 
signals A output from the signal converter 31b of the probe ID 
identification part 31 and probe characteristic signals C 
output from the signal converter 41a of the probe ID 
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identification part 41, outputting signals showing the collated 
results thereof to the controller 43. 

[0045] That is to say, if the probe characteristic signals A 
and the probe characteristic signals C are matching, matching 
signals showing the match are output to the controller 43. If, 
on the other hand, the probe characteristic signals A and the 
probe characteristic signals C are not matching, non-matching 
signals showing this lack of a match are output to the 
controller 43. 

[0046] The controller 43 consists of a central processing unit 
(CPU), a memory etc. (not depicted), and it controls the 
overall operation of the ultrasonic diagnostic device, and 
controls the operation of the transceiver 44 in accordance with 
the signals output from the collation part 42. 

[0047] That is to say, if matching signals are output from the 
collation part 42, the controller 43 judges that the type of 
ultrasonic probe 20 has been correctly identified, and it 
actuates the transceiver 44 so as to drive the ultrasonic probe 
20 with the appropriate drive system. If, on the other hand, 
non-matching signals are output from the collation part 42, the 
controller 43 judges that the type of ultrasonic probe 20 has 
not been correctly identified, and it does not actuate the 
transceiver 44 so that the ultrasonic probe 20 is not driven. 

[0048] Figure 7 shows the configuration of the transceiver of 
the ultrasonic diagnostic device main unit of a mode of 
embodiment of the present invention. In Figure 7, the 
transceiver 44 is provided with: a transmitter for sending 
drive pulse signals to the ultrasonic probe 20 which is 
connected to the ultrasonic diagnostic device main unit 40 by 
means of the adapter 30 for an ultrasonic diagnostic device in 
order to drive the ultrasonic probe 20; and a receiver for 
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receiving echo signals from the ultrasonic probe 20 in order to 
obtain ultrasonic images. 

[0049] The transmitter is configured by a clock generator 70, a 
rate pulse generator 71, transmission delay circuits 72a, 72b, 
72n, and pulsers 73a, 73b, 73n. The rate pulse generator 
71 outputs rate pulse signals in accordance with the clock 
signals from the clock generator 70 for determining the 
transmission time of the ultrasonic waves (e.g. number of 
transmissions per second) . The rate pulse signals output from 
the rate pulse generator 71 are delayed in the transmission 
delay circuit 72a, 72b, 72n only by the time required for 

determining the directivity of the ultrasonic waves, and they 
are supplied to the pulsers 73a, 73b, 73n as trigger pulse 
signals. The pulsers 73a, 73b, 73n apply high voltage drive 
pulse signals to the individual ultrasonic oscillators 23a, 
23b, 23n of the ultrasonic probe 2 0 synchronized with the 

trigger pulse signals, by way of a high voltage switch circuit 
74. The ultrasonic oscillators 23a, 23b, 23n are oscillated 
by means of the applied drive pulse signals to generate 
ultrasonic waves. The generated ultrasonic waves are sent to 
the subject being examined. 

[0050] Meanwhile, the receiver is configured by pre-amps 75a, 
75b, 75n, receive delay circuits 76a, 76b, 76n, an adder 
77, and a receive signal processing circuit 78. Ultrasonic 
waves which have been sent towards the subject being examined 
are reflected by an acoustic impedance surface of discontinuity 
inside the subject being examined, and oscillate the ultrasonic 
oscillators 23a, 23b, 23n as echo signals. By means of this, 
faint electrical signals are generated in the ultrasonic 
oscillators 23a, 23b, 23n. These electrical signals are 

amplified by the pre-amps 7 5a, 75b, 75n, and then delayed 

for a prescribed time by the receive delay circuits 76a, 76b, 
76n, after which they are added by the adder 77 and one 
receive signal having the receive directivity is obtained. This 
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receive signal is processed by the receive signal processing 
circuit 78 so that various ultrasonic images can be generated, 

[0051] The display part 46 displays the ultrasonic images 
generated by the receive signal processing circuit 78. 
Furthermore, if the controller 43 receives a non-matching 
signal from the collation part 42 , the display part 46 displays 
a message showing that the probe ID of the ultrasonic probe 20 
connected to the ultrasonic diagnostic device main unit 40 by 
means of the adapter 30 for an ultrasonic diagnostic device and 
the characteristics thereof have not been matched, and that the 
type of ultrasonic probe 20 has not been correctly identified. 
This lets the operator know that a contact failure may have 
occurred, and it is possible to more reliably prevent the 
ultrasonic probe from being mistakenly operated and prevent the 
patient from receiving an electric shock. 

[0052] The operation of the adapter for an ultrasonic 
diagnostic device of a mode of embodiment of the invention will 
be described next. 

[0053] As shown in Figure 2, when the ultrasonic probe 20 is 
connected to the ultrasonic diagnostic device main unit 40 
using the adapter 30 for an ultrasonic diagnostic device, 
electrical current flows via the resistors Rl, R2, R3, R4 by 
means of the voltage V in the power line 31d. Accordingly, the 
ID detector 31a of the probe ID identification part 31 detects 
the electrical state of the probe ID lines ID1, ID2, ID3, ID4 
of the probe ID generator 21 of the ultrasonic probe 20 to 
identify this as H or L, and the identification result thereof 
is acquired as the probe ID. The acquired probe ID is output to 
the gate part 35. 

[0054) After this, reference is made to the table 31c at the 
signal converter 31b to convert the probe ID detected by the ID 
detector 31a to the corresponding probe characteristic signal, 
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and this is output to the collation part 34 and the ultrasonic 
diagnostic device main unit 40. 

[0055] Furthermore, when the ultrasonic probe 20 is connected 
to the ultrasonic diagnostic device main unit 40 using the 
adapter 30 for an ultrasonic diagnostic device, electrical 
current flows via the resistor R5 by means of the voltage V in 
the power line 32a of the probe characteristic detector 32. 
Accordingly, the characteristic detector 32b of the probe 
characteristic detector 32 detects the electrical state 
(voltage value) of the characteristic signal line 22b of the 
characteristic signal line part 22 and detects the 
characteristics of the ultrasonic probe 20. In addition, the 
characteristic detector 32b refers to the characteristic table 
32c, and outputs the probe characteristic signal corresponding 
to the detected voltage value to the collation part 34. 

[0056] The collation part 34 collates the probe characteristic 
signals A output from the signal converter 31b of the probe ID 
identification part 31 and probe characteristic signals B 
output from the probe characteristic detector 32. If the probe 
characteristic signals A and the probe characteristic signals B 
are matching, matching signals showing the match are output to 
the gate part 35, and if the probe characteristic signals A and 
the probe characteristic signals B are not matching, non- 
matching signals showing this lack of a match are output to the 
gate part 35. 

[0057] At the gate part 35, if matching signals are output from 
the collation part 34, the probe ID output from the probe ID 
identification part 31 is output to the ultrasonic diagnostic 
device main unit 40 by way of the device main unit side 
connector 60, while if non-matching signals are output from the 
collation part 34, the probe ID output from the probe ID 
identification part 31 is not output to the ultrasonic 
diagnostic device main unit 40. 
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[0058] As described above, if a contact failure has occurred 
between the ultrasonic probe 20 and the adapter 30 for an 
ultrasonic diagnostic device at the probe side connector 50, 
the probe ID is not output to the ultrasonic diagnostic device 
main unit 40, and therefore the system can be designed so that 
the ultrasonic probe 20 is not driven. 

[0059] Next, at the signal converter 41a of the probe ID 
identification part 41, reference is made to the table 41b to 
convert the probe ID output from the gate part 35 to a probe 
characteristic signal, and this is output to the collation part 
42. 

[0060] The collation part 42 collates the probe characteristic 
signals A output from the signal converter 31b of the probe ID 
identification part 31 and probe characteristic signals C 
output from the signal converter 41a of the probe ID 
identification part 41. If the probe characteristic signals A 
and the probe characteristic signals C are matching, matching 
signals showing the match are output to the controller 43, 
while if the probe characteristic signals A and the probe 
characteristic signals C are not matching, non-matching signals 
showing this lack of a match are output to the controller 43 . 

[0061] If matching signals are output from the collation part 
42, the controller 43 judges that the type of ultrasonic probe 
20 has been correctly identified, and it actuates the 
transceiver 44 so as to drive the ultrasonic probe 20 with the 
appropriate drive system. If, on the other hand, non -matching 
signals are output from the collation part 42, it is judged 
that the type of ultrasonic probe 20 has not been correctly 
identified because a contact failure has occurred between the 
adapter 30 for an ultrasonic diagnostic device and the 
ultrasonic diagnostic device main unit 40 at the device main 
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unit side connector 60, and the transceiver 44 is not actuated 
so that the ultrasonic probe 20 is not driven. 

[0062] If the controller 43 receives non-matching signals from 
the collation part 42, the display part 46 displays a message 
showing that the probe ID of the ultrasonic probe 20 connected 
to the ultrasonic diagnostic device main unit 40 by means of 
the adapter 30 for an ultrasonic diagnostic device and the 
characteristics thereof have not been matched, and that the 
type of ultrasonic probe 20 has not been correctly identified. 
This lets the operator know that a contact failure may have 
occurred, and it is possible to more reliably prevent the 
ultrasonic probe 20 from being mistakenly operated and prevent 
the patient from receiving an electric shock. 

[0063] 

[Effect of the Invention] According to the present invention as 
described above, with the adapter for an ultrasonic diagnostic 
device which is used when ultrasonic probes having different 
shaped connectors and a different number of pins are connected 
to an ultrasonic diagnostic device main unit, the type of 
ultrasonic probe which is connected is identified on the basis 
of the probe ID allocated to the ultrasonic probe and the 
electrical state of the characteristic signal line unique to 
the ultrasonic probe, whereby it is possible to reduce the rate 
of misidentif ication of the type of ultrasonic probe and to 
prevent damage to the ultrasonic probe caused by an incorrect 
drive system and to prevent the patient from receiving an 
electric shock. 

[0064] Furthermore, by employing the adapter for an ultrasonic 
diagnostic device of the present invention, there is no need to 
make any design modifications to the ultrasonic probe or to the 
ultrasonic diagnostic device main unit, and therefore cost 
reductions can be envisioned. 
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[Brief Description of the Figures] 

[Figure 1] is a circuit diagram showing an exemplary 
characteristic signal line for various types of ultrasonic 
probe ; 

[Figure 2] shows a state in which the ultrasonic probe is 
connected to the ultrasonic diagnostic device main unit using 
the adapter for an ultrasonic diagnostic device of a mode of 
embodiment of the present invention; 

[Figure 3] shows the conf iguration of the probe ID 
identification part of the adapter for an ultrasonic diagnostic 
device of a mode of embodiment of the present invention; 
[Figure 4] shows an exemplary probe ID detected by the probe ID 
identification part of the adapter for an ultrasonic diagnostic 
device of a mode of embodiment of the present invention; 
[Figure 5] shows the configuration of the probe characteristic 
detector of the adapter for an ultrasonic diagnostic device of 
a mode of embodiment of the present invention; 

[Figure 6] shows the configuration of the probe ID 
identification part of the ultrasonic diagnostic device main 
unit of a mode of embodiment of the present invention; and 
[Figure 7] shows the configuration of the transceiver of the 
ultrasonic diagnostic device main unit of a mode of embodiment 
of the present invention. 

[Explanation of Symbols] 

20 ultrasonic probe 

21 probe ID generator 

22 characteristic signal line part 
23a, 23b, 23n ultrasonic oscillator 

30 adapter for an ultrasonic diagnostic device 

31 probe ID identification part 

32 probe characteristic detector 

33, 45 send/receive signal line 

34, 42 collation part 
35 gate part 

40 ultrasonic diagnostic device main unit 
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41 probe ID identification part 

43 controller 

44 transceiver 
46 display part 

50 probe side connector 

60 device main unit side connector 

[Figure 1] 

[Figure 2] 

31 probe ID identification part 

32 probe characteristic detector 
41 probe ID identification part 

43 controller 

44 transceiver 
46 display part 

[Figure 4] 

[Figure 3] 

50 probe side connector 

31a ID detector 

31b signal converter 

- to gate part 35 

- to collation part 34 and ultrasonic diagnostic device main 
unit 40 

[Figure 5] 

50 probe side connector 
32b characteristic detector 
-» to collation part 34 

[Figure 6] 

- from gate part 35 

60 device main unit side connector 
41a signal converter 
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-» to collation part 42 



[Figure 7] 


74 


high voltage switch circuit 


73a 


pulser 


75a 


pre -amp 


73b 


pulser 


75b 


pre -amp 


73n 


pulser 


75n 


pre -amp 


72a 


transmission delay circuit 


76a 


receive delay circuit 


72b 


transmission delay circuit 


76b 


receive delay circuit 


72n 


transmission delay circuit 


76n 


receive delay circuit 


71 


rate pulse generator 


77 


adder 


70 


clock generator 


78 


receive signal processing circuit 



PACE 31/51 * RCVD AT 8/7/2008 1 :44:55 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/9 * DNI8:2738300 * C8ID:650 694 581 7 * DURATION (mm-ss): 1 1 -40 



650 694 5817 



slemans mv 



09:57:48 a.m. 08-07-2008 



32/51 



2003P18809US 1/7 
JP1999-299781 

U3i] 




PACE 32/51 ■ RCVD AT 8/7/2008 1 :44:55 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-5/9 • DNIS:2738300 * C8ID:650 604 581 7 ■ DURATION (mnvss): 1 1 -40 



650694 5817 



slemansmv 



09: 57: 52 a.m. 08-07-2008 



33/51 



2003P18809US 2/7 
JP1999-299781 

102) 



20 




PAGE 33/51 ■ RCVD AT 8/7/2008 1:44:55 PM [Eastern Daylight Time) « 8VR:USPTO-EFXRF-5/9 • DN1S:2738300 » CSID:650 604 5817 * DURATION (mm-ss):1 1-40 



650694 5817 



slemans mv 



09: 57: 58 a.m. 08-07-2008 



34/51 




PACE 34/51 ■ RCVD AT 8/7/2008 1 :44:55 PM [Eastern Daylight Time] • 8VR:USPTO-EFXRF-5/9 * DNIS:2738300 ■ C8ID:650 694 5817 * DURATION (mm-ss):1 1-40 



650 694 5817 



slemans mv 



09:58:04 a.m. 08-07-2008 



35/51 



2003P18809US 4/7 
JP1999-299781 



[SUJ 





S02 


(93 


IM 


i — 

i v 


H 


L 


M 



*oior 



PAGE 35/51 ■ RCVD AT 8/7/2008 1 :44 : 55 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/9 * DN1S: 2738300 * C8ID : 650 604 581 7 • DURATION (mm-ss): 1 1 -40 



650 694 5817 



slemans mv 



09:58:07 a.m. 08-07-2008 



36/51 




PACE 36/51 * RCVD AT 8/7/2008 1:44:55 PM [Eastern Daylight TlmeJ * 8VR:USPTO-EFXRF-5/9 • DNIS:2738300 * C8ID:650 604 5817 • DURATION (mm-ss): 11-40 



650694 5817 



siemans mv 



09:58:11 a.m. 08-07-2008 



37/51 



2003P18809US 6/7 
JP1999-299781 



me] 



60 




PACE 37/51 * RCVD AT 8/7/2008 1 :44:55 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/9 * DNI8:2738300 » C8ID:650 694 5817 » DURATION (mm-ss):1 1-40 



650 694 5817 



slemansmv 



09: 58: 1 5 a.m. 08-07-2008 



38/51 



2003P18809US 
JP1999-299781 



7/7 



IB 7 J 



23t 

T 

23b 



T 



74 



44 



T I 
I 

2* [ 



' ^ ' 



|7 3b~ 



- ggjMMIlf — | 



7Zb 



77 



T 

78 



PAGE 38/51 • RCVD AT 8/7/2008 1:44:55 PM [Eastern Daylight Time] • 8VR:USf>TO-EFXRF-5/9 « DNIS:2738300 • CBID:650 694 5817 « DURATION (mm-ss): 1 1 -40 



650 694 5817 



slemans mv 



09:58:22 a.m. 08-07-2008 



39/51 



09) kFw a U JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11) Publication number: 11299781 A 

(43) Date of publication of application: 02.11.1999 



<51)lnt.Ci 



A61B8/00 

G01N 29/24, 



H04R 17/00 



(21 ) Application number: 


10115050 


(71) Applicant: 


TOSHIBA CORP 


(22) Date of filing: 


24.04.1998 


(72) inventor 


NAGANO GEN 



(54) ADAPTER FOR ULTRASONIC DIAGNOSTIC 
EQUIPMENT AND ULTRASONIC DIAGNOSTIC 
EQUIPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an adapter 
for ultrasonic diagnostic equipment and an ultrasonic 
diagnostic equipment to prevent an ultrasonic probe 
from breakage and a patient from receiving an elec- 
tric shock by more securely identifying the kind of an 
ultrasonic probe based on a probe ID and the electric 
condition of a characteristic signal line when the ultra- 
sonic probe is connected to the ultrasonic diagnostic 
equipment main body 

SOLUTION: When an ultrasonic probe 20 is connected 
to the ultrasonic diagnostic equipment main body us- 
ing an adapter for ultrasonic diagnostic equipment, the 



probe ID of the ultrasonic probe 20 is detected from 
the electric condition of a probe ID generating part 21 
in a probe ID identifying part 31 . The characters of the 
ultrasonic probe 20 is detected from the electric con- 
dition of a characteristic signal line 22 in the probe ID 
detecting part when the probe ID and the characteris- 
tics of the ultrasonic probe do not agree with, a control 
part makes the transmit-receive part 44 not actuated. 
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wm**<omm] 

[tt*#3] «*ft»BH6MT^^JcJ:or, tt 

i D*tfttrr * r * ztomtr z&wm 3 fc&ttoiw 
*&&vmm*mz&a \*itmwa*m*im\c&^x % 



m&m 1 oawij^scoiwijjiemtwia* 2 onmo 
ki-zm&imvmm* 

m*&6 1 meat 1 ©jsn-&^gk^*j^r««a*ui^ 
&<afctf«M&£ fries* 1 <Dm&&<omwffi&k a*— # 

Ufc^tco^. ttlEtt4ft¥£tttllftBa#tt»tfIga* 
»cB**>aW»t#0r««. 

[»#* 7 ] urn* 2 ^BR^^^^v^rtifraE* 1 
m&fk<nm&m&k m&m 2 aK9J¥»0M5fJtMi £ 

«>«WIIP**Jh-r*c t 5 KB* 

[000 1] 
[000 2] 

[0 0 0 3] fiftt^n-^, 

&&im*&w&}ztix^z>7'x*-'7^? rk. 

r tit «t 9 fi*&^n -^33e*«r$B^tf 5 r * 365 -c 

[ooo4] l^u. mmi&*'-'7vmmw6cx* 

[0 0 0 5] a^^^^^tr^**^**©*** 
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?**--fwsm* (^n»yiD) 

[0 0 0 61 

»**«DSHfctt:/o— :/ I D&Pi-fte? htiHrefeS 

[0 0 0 8) P***09:/n— :/I DtfV(c8NR$tt^ 

^#:/n I D y-f ><omifc*Llt\±&i&(D 2 ft 
«^««tWtt«tf>V^r tlfrtr'fA'T y 7+ S r <t lc <fc o 
T#&*tS^>f£fcH:P- (HSfcttL) 

:/p — 7 I D7^ V^R5(cttL-e*>or*>H-e*>5 £ 

[0009] ZtliCX D . ttVttMimBrtftcttOT 
6 >^p -;/(DttB0am*:£ C , SSo *:S2ffe;fr5$; 

[00101H1 tt#*<0***^n-^<D»»«l«* 

[ooi i] mix* mi (a) {c^rxz>\cm^m 

s<A>xtttttt7o-7&mtt*8itblt&Lxm 
[0012) tfc, W*.rX, BSi (b) ir*c*-j:5taffi 
4 ^*~?>'xXm£3&&tthtoX^%^zfu-7t 



«r»ff**i*ic) *BIbLfc*§*l::tt, -rye-^y^JC 

[0013] tfc, @i (c) lc?M-J:5te, 

■^yv^u— ^jB*a (TEE) yp-^tt % J®^& 

S 3 * * * tr X £ (gc a * * * tT >\ZWI 9 £ T feixT ^ 

e/3^-^4^itf»ntv >ft v>a#*>m*:/p — ^ t 

E#flUD £ HT >>V a * - * 4 ^fiM S Jit L * 

10014] ft, Hi (d) fcaW-j: 5 fc, 

T^a^n-^Ttt* ffi*RS*t&*Sr*r-* <M) 5 

fc J: 5 *Tffl*8Hg»*K*l 
[0 0 15] *»Wl4JiE*fl«c«^T*Snfct)0-e 

4 o t ^ s w*y p m*m&wmm*fric&m 
-tzm\£, ffltftt^p-^w^^rfetir^s^p- 

»«r«S»Ji-«-i:^±9, fflW«^p-^8BHO|»a 
[0 0 16] 

W8Tr79\z%>\,*x. «isaaff^p-^o»w!itt 

^eo^«^ffi^bf«E«#«^p-^#aSr 

t *m&r sib*** t , m»b«**«>**H[**s 

*«WW***fWcfflA-#-sa***4 ^Mtlt «r* 
»t"fS. 
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[0017] ±bi»#jc i icttm<7mm<»m : g$i&mm 
[ooi8] ±& t $m*mte'tzK.»>\z. t»*^3icffi 

iff*—? I 0«rMeB«jR»m&K*McttiArdU 

* &« * & r t fctt* k f -5. 
[0 0 19] ±ieit*3S3{CfB«<O^^C0jeWfe^^ 

[00 2 0] ±£fiS«:»*t5fc*l:, &t##5tc*2 

Bit«^o-^a-^ i DlrttH) LtttBRf ft 
^a-:^fi££?asiiU «a>HOiJttllt«rMneia*ttll 

m&m 2 <Dmsij#®ofln»jte^ t *m&-t*m 2 *> jgfe 

&%&f*-7tommto*ftoMto¥WikZm*-1tZ. 
[00 2 1] ±gBM^« 5 lclBtt<0 J&HaffiVttlMrS 



[00 2 2] JJBW** 5 lc£tt<Daipj<0jB*tt»0rS 
[0023] 

[ 0 0 2 4 ] H 2 tt*«9i0£lfi0fl$tt<Dte*tt»a& 

&m<»nK(of&M<omtt&)immmT#7fi 3 0 » % 

[0 0 2 5] Ort:, JB*«^f-^2 

* t> 1 -o«>»att9«»?-f ^*«rr64Nm«*9^ > 

flKfillf2 3a, 2 3b, • • 2 3ntmt 
[0 0 2 6] ^a-^ID»&»2 HCtt, JiifcLfcJ: 

pic, ntt«^»««$n^2a«o«ft^ttov^r 
frA>£*r*-<51Mfe (::-cii4o) w/n-yiD^ 
^s«rtb*fC*5»), j@Wfc:Tu~:/2 0£@*n;:#l*> 
^xbfrx^zfu—fi Dn&7v-7 1 D^-r ^co 

[0027] ftmmm*? << >u 2 2 ««*«^n 

^n^2 0^SS«r»»J'r$r ( tdS^iei:/£6o Wit 
ti % &m7u-7<D&&\z&^Xfr s 01 (a) K^i" 

^*jR=>f/^2*««a:it6iir 

lrS5«rC, r<7)«^W««^^liWft^ci-^2 0<OS 

[0 0 2 8] ^*fe^»f^a^r^^3 0fi % >^n- 
^ I D££& 2 1 O^a *~zf I D7^ V<D«*»«fll*» 
f> 3 ^ o - 7 2 0 I D «rtfem U-CJfi^ffir 

^a-^2 0 (ommzmti'tz^v -7 1 vmm 3 1 

«H»«r«m*r-5^n-^Wftttjas3 2 k. «Wftro 
^20 ir«#ft^^ff*(*4 0 knnnmto**'* 
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JS^3 4<oiH*tt*fe*i-|t*«cjei:r^t2— ^1 d 

«*r#4 0lcm*i-*fc«>coy-h*3 5fc, 

OWKiftRnnBtt^u^ t/W^^S 0£ v 

[0 0 2 91 S3 «:**M(D*«<o»llBcz>jffl#«»»r« 

So 03K*3V>T\ ^a— y I D?»SfJS3 Hi, ^n- 
^ I DX^ff 2 1 0>0Ux.tf4 O^/p-/ ID7^VI 
Dl, ID2, ID3, I D 4 0>«&#j#1l8&*rft^ ft 

^«i[:^^t^$ffi^>fy3 1 d<t, &jftR 

ID2, ID3, ID4 0««tt#tMHSr**t^ixH*fc 

la^ I D*ftfcb&3 1 a-CftWJ^n^ID^ 

ft"CV>3. 

[0030] «WK^»rKtt^r^^3 0(oyo-y 

flfl^***5 0lCM^r&:/n-:/2 0a>&jft£ft*:^ 
iCfi. ttft7"f :/3 1 dcomJlVICctoT^R 1, R 
2, R3, R4^iftL-C«SlE3555flSftSJ:5l^o-C^ 

«oT. I Dt&fflnB 3 1 a ft, ^P-^IDIS^gB 
2KD/P-^ID7^>'ID1, ID2s ID3, I 
D4^««W«««:*ttJLTH*fc«:LfcW»-r5 # B) 
3m ^p-^I D7>f > I D 1*5J:VI D3ttft« 
£ft, 7'p-^ID^yiD2^ < t^ID4fiTO$ 

ftxv**<o-s\ S4l^fj:^:, ^p-^iD^y 

IDl*?£tM D3ttL-Cft!?. -fu—'f I D5-f l^I 
D2*5i:t/ID4^HT-fcS<t:^ft-€ftfflai^ft s «*. 
tfO £ lcOffi^/^-V-Cfc* roioij^n- 

Dl±^- hU 3 5 i-fcb^ $ft*. 

[0 0 3 1J «*IE*«3 1 btt. fit^P-7*2 0 
D«tt!&3 1 aTtttfi^tlft^P-yiD^n^ 

[0 0 3 2 ] h 5 itt&wnm&vi&mvm&immi 

M7W(0^P-^f«til»(0«**/TtI-Cib 



-f§-7-f>2 2 btOS£tt#«£#ffiU -tcofeffife*^ 
S^tr^n-y#|»M^-S:ai73r5^»«WaS3 2 b 
*KJ:oT»ft£ftTv** 0 #*&ttm3 2b 

[0033] m : g&®vmmimTy7*3Q<D-?v--7 

K n * * * 5 O tOBW&T' b -^2 0 *SftjR $ ftfc#^ 
icii, *fla^>3 2 aOtt£VK.fcoT&tfR5£ii 

S53 2btt % #f«{|*7>f y« 2 2 0*»«**7^ 
V2 2b^«KM«tt«T«kttiU lif^P-7*2 0© 

B5W #»^7-fV2 2bl: 
*S^2 2a-jWf)tlT*J^ *cDi£iftffi&tt:»i 
tfi? tttt«fcti&3 2bTtem£ft*«JE 

tt«R5-f>'3 2a«)«EVitt:«Lr/h*<J5s«. * 
csfcfc, *Hft&ffi&3 2btt, ttty-^a 2cir$ 

Srfi«^«3 4fctftfr*-*„ 

[0 0 3 4] ±fc*>J;5UU tt«^n-^2 0*s*i 

[0035] ft^awtt^d-y^afcottaitt 

&o£5fcLTfT*>ftSo 

[0 0 3 6] ^y^y^^^n^ 

hzitit>. w&$fritmm®.7u—72otis(^x--y 
>*mmtt-7*~7-z*>%i>>i> b frit. 

[0 0 3 7] ftliLtf, v^u- Vfefta^n 

-:/<0»£Ktt, 3f^fettlS«:W'rS^7 i V^3y- 
^dSK^bftrv^cO-C, SN^!$ftfc<@W&^n-y2 
O^^i^-^u-vS^iiyu-yrfcS^fctt*^ 

f a c t «t 9 M#J-t-5 r. £ *5-c# *o 

[0 0 3 8] 7-^77*0^^ 

ftrv^a^-c, je*a6yd-^2 0^7-^7^-/ 

[0 0 3 9] jg6-ff3 4tt* ^p^ID»W3 1j5* 

i$3 2^e>m^$ftfc^o-^»fg^-Bt«:^u, 
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10 0 4 0] 7u-7#WL®%Ak7n-7 

- ?WSflr# a t -:/**»fi^B £ u^m 

[0 0 4 1] y-h»3 5ti t 4^b£ii^^tt 
-fxi-zf I D*iWtt*<tt)*I=**** 6 0 *jtLXmft& 

&Wr&m*&4 oicwarrs. ju^icri, m&&3 4 

S3 li^W^^^fc^n^ID^g*^^^^ 
^6 0Sr^UTfifir^»f^«*:fr4 0lcm^L, Rfr£ 
a3 4^e>^-^#dStt^*itfe^i^ ^p-^ 
I DiftSiJ^3 l^P>W^*nfc^P-n D£ffl^8c& 

[004 2] flfP«d»WKC^4 0 Its 7*~7lD 

b##4 oonf^««p^4?3m«iitt4 3 m*&»m 
o*frb-o@^r»7>n-:/2 0 tow 

*f?5&£ti»4 4 n^xi^aHitt 
^m-r6fc«>o^s^(i^y^v4 5<t, 

(CRT) f^fX^K^^^^W (LCD) 
^-C«j££ft*&^&4 6 t fcffct-Clr**. 
[ 0 0 4 3 ] ® 6 »^IB9iO«ttO^lfi<0jS*tt»IR« 
1 DMNflM 1 ©**<r*-ri8lT?* 
Heicap-rJ:}^ yo^I D«giJSp4 Ml, 7 
I r>»SU«P3 1 <r>te%mM3 1 b 
<r*i-6«*SHft«4 1 afefAtv^. f§*£&»4 
laH J®W^^P-><2 0O«S(CStJC£;Lr^n-y 
UXV ^5^-^/1/4 1 b*ttt*J^ 

£&4 2lCffl;W*. 
[0044] J$£-&4 2fi, ^CT-y I DBfeSlJW3 1 <0 

fc, ^n-^ID«gfJSB4 10tt*CHUV4 1 aft»bH 

«r^-r«*«rw»«4 3\zm^-r^ 

[0 0 4 5] 7a-7ftmm-%At7>*-7 

»«#3fl5ffl«p»4 3»cw/j**t*, 



3icm*$tL^ 0 

[0 0 4 6] MSB4 3«, H^tft^«t»*«3Sa.= y 

h (CPU) , y«»«lcj:9«M«ii % 8iTfc&*r£ 
4 4 ofb^Mft «rf? 5 . 

[0 0 4 7] K^»4 2 

ZtltL&fr. MM4 3^ «W&^D->T2 0<oaS 
*IEL<ftSiJLT^$t*JBfrU «^&^n-^2 0 4r 
*bfcWtt^CTB»i-a J; 5«r«««»4 4ft»ff* 

£\ ffilJ*JSB4 3«: > ®#«^P-^2 0<0«?i^jEL< 
8«lJbTW*v^*UIWU J8»»^n-^2 0 4rB»L 
ttv^J; o <ci££flttM 4 

[0 048] 07 \**&m<ont&<omi&<D&wti[&wm 

T, &3:{fap4 4tf:, «*«t^B^Hffir^^3 0jr 

-72 o&mwrtzfrMzmm^xii^&m&Vi^v 

[0 0 4 9] SHM*I*, ^P^M«7 0 V U-h/< 
^«*17 1, ^€1^7 2 8, 7 2b. • - 

• , 7 2 n s *5j;Cf/^t7 3a, 7 3 b, • • • , 7 
3nK£oT«*££*vC^3o * n ? 7 0*>e> 
O^P^fiMot^ h'Vl>*Jft4«7 lttffiW 

4*7 l TSHfiUBi 
0K72a, 72b, ■ • * % 7 2 n fcft^T&Vjfttt 

t73a, 7 3 b, • • 7 3 n \Z h V #'<*'Xltq> 
tl,Xmi&£tlZ> 0 7 3a, 7 3b, • • 7 

Hf 7 4 LTfif«/n -^2 0 OjSW&^lft^ 2 3 

a, 23b, • • • . 2 3 nlC«»Jtrffi«EEOK»^V 

^«**Ri«p-t-s, m*&mm*2 3 a, 23 b, • - 

[0 0 5 0] &iBBtt* ^!)7^75a, 7 5 

b, • • 7 5n, Sftffl3t@8S7 6 a, 76b, • 

• «, 7 6n, J0»»7 7, ^ *T/gmff ^AB&lHJIg 7 

-eS»U UTffl^iS^lH 1 2 3 a, 2 3 

b, • • - , 2 3n«rfe«rr-5 B rix(c:J:9, ifSftg 

8HF23a, 23b, 2 3 n fC:telM:»®>fc« 
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7 5 b, • • 7 5n-C»«^iX, gfgi§*£[s)l& 7 6 
a, 7 6b, • • 7 6nT?gffS«rWS3ffi$iT,fc^ 

mw&7 7T»DK$n.r*«»isattft*r-j-5 ioioa« 
-e 5 r. * J: 9 cojg#« ZttZz 

[0 0 5 1] ^§P4 6li, *««*te«H3»7 

2a>fe*-ft«**:attfc#£\ S^84 8ft 

*#4 0l:^^fc«f^P^2 0^n^ I 
D «#«^n-^2 0^«IS 

[00 6 2] ^%^O^[&(0^IB(D«#&^»f« 

1 o o 5 3 j h 2 Kw-rx b ^ m&&&vmmmT? 

e>WHL9't>3 1 d<o«JSvi:J:or^R 1, R2, 
R3, R4£iILTttSljWfcftSo «oT, "fx*— 7 I 
DaSiJ«3 1 <tt I D#aj0S3 1 a -e«, fitRrn-^ 

2 0<O:/tJ— I D3fc£ffl52 ^1 D^VI 
Dl % ID 2, ID 3, I D4<7>*^($#&£fcfciiLT 
H*fcl±Lfcmu *«>«l«»*«r^n-^iD!:L 
T»»-r<5. lt#Ufc^n-^IDH:y-h^3 5ICW 

[0 0 5 4] m^»g?3 1 bTf*, ^ 

3 1 c&&mi,x iDmmnsi atsw^n^p- 

^ I D^^'T^T'u-^lftft^kl^lfeUT^SBa 

[ o o 5 s j . &*&i®wmmmTy'7fi 30^ 

^-OMPR:/t»-:/ 2 0 ^#^W^5S*«c 4 0 IC* 

3 2 a(D®I£VfCj;oT&ffiR5£«LTmffiasffi*t, 

b-cwt, m*mm*7*>&2 2<DWktom%?>4>2 
2oo4^fc#w-t-a<> ^^ic 4*»tfemsB3 2b-e 

^»^-^/>3 2 c*#RaUT\ ^tti$ilfc«JE|i[ 

[0 0 5 6] »^93 4m yp-^ID»03 1 
<0««*«3 1 b*»&WA*iLfc:/n~:/tt*e^A 



«»a ± ^p^»t«*Bi u*v^»*fctt. 

[0 0 5 7] y-hSJSSTtt, I*«3 4i5^-*tt 

L-Cfi#K^»r^|l3f S :«c4 0K:W^U. !H£»ffi3 4a»& 
Sftfc»*K:r*. 1 D»»Jtt 

3 1 frhmfiZtit:'?*-? 1 D*flB*tt*^II*tt 

[0 0 58J £Lbtf>J:3K, yn^ffl|3^^^5 0l^ 
^rf5SW&^a-^2 0 t«*«»W«H^Ty^^ 
3 0t«)IHlT»*^ll^i:-CV^»^tt, yn-y 
I D#«Wfc&»f&«*#4 O(CttM&*t,*V*0rC. 
f*^n-y 2 0 MB****** J: 9 fc^S C £ #-C* 

[0 0 5 9] &\£ % I D»SiJSC4 1 

ffl4 1 aTli. T—7sU4 1 b«r#R8Lr^-h«53 5 

[0 0 6 0] I^94 2m ^n-^ID«SU«53 1 
<Ofi^£J*8P3 1 b*»6B*4Jxfc^B-^»««*A 
«!:, 7o-7 I DflWHM 1 <Df&#£&S84 1 a ft'bffl 

*U ^n-yi«»«»At^a-^«f««#CtA«-ft 

immune!** -a:Lri^^ct*^rf^-am* 

^WlP»4 3|cHJ»S*l«. 

[0 0 6 1] mm&4 3Ttt, JS*»4 2^€>-»«* 

*ctt*&jifci§6-ici*. m^mfo-^2 onnm&iE 
v<mnvx^zt*mi,* m&m7u-72o&mi, 
itmw}ttvmw}~rz * ? ic&a<tg&4 4 mots* 

*. RR*»4 2*^^-R»#^W*StLfc»* 

fcii, KK^#«=i*^ 9 6 0 icjsrt dfl#tt»RfSSK 

3 o tm : gimvm&*ft4 0 t<orai-e^tt 

«PU*^J:3lc:aiSeS54 4Sr»^$^t\ 

[006 2] ®J»S 4 3 *»M^ffl 4 2 
^ 3 0jcJtoTfi#tt»Wf3fi**(*:4 0(cS«^nfcfi 
-T, JB*tt^n-^2 0«>M«rjEL<«8iJtrv>*v^ 

[00 6 3] 
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